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Measurement of Isothermal Compressibility of 3Hc
near its Critical Point * FANG ZIIONG,  INSJK)B HAIIN, hlAR1’IN
BARh(lA1’Z,  Jet Propulsion I,ab., caltcch  - ‘1’hc isothermal tom] Jrms-
ibility X7, of a fluid is col)vclltional]y  derived from the measurement of
density p versus pmsurc 1) alolg all isothcnu  or from p mcasuremmts
at two known vertical locations. For a fluid Ilcar its liquid-gas criti-
cal point  XT, divcrgm strongly. As a result, the a])]) lication  of tile first
mcthocl requires tllc dmdopmcmt  of a ])rmsure smsor with resolution
of 6F’/P < 10– 10 iu order  to measure XI, at a rcdud tmn] )crat ure
6 < 10–6. ‘1’hc  smollcl  method fails for c < 10-4 due to the nonline-
ar cleusity stratification iuduced  by earth’s gravity. A techuiquc  usiug
dedrostriction  has IMcn dcvdopcd  to measure X7, of 3He fluid near  its
c r i t i ca l  poiut.  ‘1’hc  ap])licatioll of a 1)(2 electric  fidd withiu  a l)arallel
]Jate capacitor iuducm  a 61’ in the ga]). ‘1’hc  resultant 6P is then mea-
sured with the same capacitor. X7, can thcm lx: obtaiucxl from the ratio
of the 8P to 8P. ‘lksts of this tcchuicluc:  at low tcm]wratures as WCJ1  as
the results of iuitial XT, mcasurcnncnts Ilwir the 311c  critical poi]lt will k

presented. ‘1’his XI mcasummmt tcdlniquc  will bc an iutegral  part of a
microgravity  flight c:xlmrilnwlt  that will also lucasurc the divq;euce of
the specific heat at constant volume in order  to kst the static scaliug
relations ~)reclidd  by the l{c!llorlllalizatioll  C1roul)  ‘l”hcory.
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